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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device capable of performing smooth contour 
display by performing acceleration drive by data 
comparison between 2 fields to an interlace video signal 
so as to compensate the optical response characteristic 
of a liquid crystal display panel for suppressing the alias 
of an oblique contour part while suppressing the 
occurrence of an after image and tailing. 
SOLUTION: The device is provided with an image 
memory 2 for holding image data preceding by at least 2 
fields, and an arithmetic unit 3 which compares the 
image data preceding by at least 2 fields held in the 
image memory 2 with image data of a present field and 
converts inputted image data to enhancement data on 
the basis of enhancement converting parameter obtained 
from comparing result. By outputting the enhancement 
data obtained by the arithmetic unit 3 to the liquid 
crystal display panel as displayed image data, the panel 5 
is accelerately driven. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image memory which holds the image data in front of 2 fields at least in the liquid 
crystal display which displays an image using a liquid crystal display panel, The comparison with 
the image data in front of 2 fields held in said image memory and the image data of the present 
field is performed. Based on the emphasis conversion parameter obtained from this comparison 
result, it has an operation means to change input image data into emphasis data. The liquid 
crystal display characterized by carrying out acceleration actuation of said liquid; crystal display 
panel by outputting to said liquid crystal display panel by using as display-image data the 
emphasis data called for by said operation means. 1 
[Claim 2] The liquid crystal display characterized by displaying an one-frame image by performing 
line doubler processing to said emphasis data, and displaying the image of two lines of the odd 
number field and even number FARUDO at a time in said liquid crystal display according to claim 
1. 

[Claim 3] The liquid crystal display characterized by having a scene change detection means to 
detect the scene change of said input image data, and the means for switching which switches 
selectively said input image data and said emphasis data based on the detection result of said 
scene change, and is outputted to said liquid crystal display -panel in said liquid crystal display 
according to claim 1 or 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the acceleration actuation approach which can 
raise especially the speed of response of a liquid crystal display panel about the liquid crystal 
display which displays an image using a liquid crystal display panel. 
[0002] 

[Description of the Prior Art] The object for PC for TV changes the image display device of 
these days for the Braun tube (CRT), and a liquid crystal display (LCD) is used increasingly 
widely. LCD is a display which acquires a desired picture signal by adjusting the amount of the 
light which impresses electric field to the liquid crystal layer which has the anisotropy dielectric 
constant poured in between two substrates, adjusts this field strength, and penetrates a 
substrate. 

[0003] Although various researches are done in order to bring the engine performance of current 
and LCD close to the Braun tube as much as possible, an improvement of the speed of response 
of liquid crystal is also one of them. Although various attempts, such as making small 
optimization of liquid crystal material and thickness (eel gap) of a liquid crystal cell, are made as 
an approach of speeding up the speed of response of liquid crystal, it is not based on the engine 
performance of another side and the liquid crystal itself, but research which is going to speed up 
a speed of response with devising the actuation approach is done. 

[0004] In order to solve the problem of the speed of response of such liquid crystal, according to 
the combination of the input image data in front of 1 field, and the input image data of the 
present field, the liquid crystal actuation approach which supplies the driver voltage higher (the 
transient overshoot was carried out) than the gradation electrical potential difference to input 
image data or the lower (undershoot was carried out) driver voltage of the present field decided 
beforehand to a liquid crystal display panel is learned. Hereafter, in this application description, 
this actuation method is defined as acceleration actuation. 

[0005] For example, the image memory which memorizes the digital image data for a display by 
one frame in JP,4-365094,A, It has ROM which memorized the table which stored the image data 
corresponding to two inputs of the image data in which one frame is from the above-mentioned 
digital image data and the above-mentioned image memory, and which is read from it. By reading 
the optimal image data beforehand stored according to the direction and degree of the change 
when image data changes, and driving a liquid crystal panel The standup or fall of the light 
transmittance is made steep in required sufficient range, and what raises the speed of response 
of liquid crystal is proposed. 

[0006] It becomes possible generally, although the technical problem an after-image not only 
occurs, but that the time amount made to change into another halftone from a certain halftone 
in a liquid crystal display panel could be long, and it could not display halftone in 1 field (about 
16.6 m seconds), and it could not display halftone correctly occurred to display target halftone 
by using above-mentioned acceleration actuation for a short time 
[0007] 

[Patent reference] JP.4-365094.A [0008] 

[Problem(s) to be Solved by the Invention] By the way, as the image display approach of a liquid 
crystal display, the approach of a line doubler is taken to the INTARESU scan of the Braun tube 
in many cases. This performs a false INTARESU scan to the INTARESU video signal sent from 
the broadcasting station side by writing the signal of 1 level period in two lines of a liquid crystal 
display panel, without performing IP transform processing. 

[0009] However, when the acceleration actuation (emphasis actuation) based on the comparison 
with the image data in front of 1 field mentioned above and the image data of the present field is 
applied to this line doubler processing, there is a problem of a slanting line becoming a notched 
jaggy and appearing. 

[0010] This problem is explained to a detail with drawing 1 1 thru/or drawing 1 5 . Drawing 1 1 is 
subject-copy image data of the still picture with which the profile of the direction of slant exists 



in an image (a shadow part is a black display and a piece shadow area is a gray display). It is that 
drawing 1 2 is approximate account drawing showing the structure displayed using a line doubler 
method to a subject-copy image input, and displays each data of two lines of the odd number 
field in drawing 1 1 , and the even number field at a time, and an one-frame image is displayed 
(both shadow areas are the halftone gray displays with a shadow part and a piece shadow area). 
[0011] Next, in order to compensate the speed of response of liquid crystal, emphasis data are 
generated for the data between 1 fields, and the case where acceleration actuation of the liquid 
crystal display panel is carried out is explained. It is approximate account drawing in which, as for 
drawing 13 , the present field shows the image data at the time of being the odd number field, 
emphasis conversion is performed to the image data of the odd number field (the present field) 
according to gradation transition of the odd number field (the present field) to the even number 
field (before 1 field), and a part (white display) brighter than a perimeter appears. 
[0012] Similarly, it is approximate account drawing in which, as for drawing 14 , the present field 
shows the image data at the time of being the even number field, emphasis conversion is 
performed to the image data of the even number field (the present field) according to gradation 
transition of the even number field (the present field) to the odd number field (before 1 field), and 
a part (black display) darker than a perimeter appears. 

[0013] when line doubler processing be performed and it displayed the image of two lines of the 
odd number field and even number FARUDO at a time to the image data to which emphasis 
conversion be performed as mentioned above , as showed in drawing 15 , milkiness and the alias 
which carried out melanism occurred into the slanting profile part , and since the one - frame 
image with which the jaggy ( light and darkness level difference ) be emphasized would be 
displayed , there be a problem of invite image quality degradation of a display image . 
[001 4] This invention is made in view of the above-mentioned technical problem, controls alias 
generating of the slanting profile section, it being performing acceleration actuation by the data 
comparison between 2 fields to an INTARESU video signal, compensating the optical response 
characteristic of a liquid crystal display panel, and controlling generating of an after-image or 
tailing, and offers the liquid crystal display which can perform a smooth profile display. 
[0015] 

[Means for Solving the Problem] In the liquid crystal display with which invention of this 
application claim 1 displays an image using a liquid crystal display panel The comparison with the 
image memory which holds the image data in front of 2 fields at least, and the image data in front 
of 2 fields held in said image memory and the image data of the present field is performed. Based 
on the emphasis conversion parameter obtained from this comparison result, it has an operation 
means to change input image data into emphasis data. By outputting to said liquid crystal display 
panel by using as display-image data the emphasis data called for by said operation means, it is 
characterized by carrying out acceleration actuation of said liquid crystal display panel. 
[0016] It is invention of this application claim 2 performing line doubler processing to said 
emphasis data, and displaying the image of two lines of the odd number field and even number 
FARUDO at a time, and is characterized by displaying an one-frame image. 
[0017] Invention of this application claim 3 is characterized by having further a scene change 
detection means to detect the scene change of said input image data, and the means for 
switching which switches selectively said input image data and said emphasis data based on the 
detection result of said scene change, and is outputted to said liquid crystal display panel. 
[0018] 

[Embodiment of the Invention] Hereafter, the 1 st operation gestalt of this invention is explained 
to a detail with drawing 1 thru/or drawing 8 . Here, approximate account drawing and drawing 4 
which show image data in case the block diagram showing an outline configuration [ in / in 
drawing 1 / the liquid crystal display of this operation gestalt ], approximate account drawing 
showing the content of a table of ROM [ in / in drawing 2 / the liquid crystal display of this 
operation gestalt ], and the present field [ in / in drawing 3 / the liquid crystal display of this 
operation gestalt ] are the odd-number fields are approximate account drawing in which the 
present field in the liquid crystal display of this operation gestalt shows the image data at the 
time of being the even number field. 



[001 9] Approximate account drawing showing an one frame image in case approximate account 
drawing and drawing 6 which shows an one frame image [ in / in drawing 5 / the liquid crystal 
display of this operation gestait ] do not use a line doubler method in the liquid crystal display of 
this operation gestait, approximate account drawing showing the relation between applied voltage 
[ in / in drawing 7 / the liquid crystal display of this operation gestait ] and permeability, and 
drawing 8 are the conceptual explanatory views showing the display screen by the acceleration 
actuation at the time of the scene changeover in the liquid crystal display of this operation 
gestait. 

[0020] ROM in which 1 stores the emphasis conversion parameter according to gradation change 
of input image data in drawing 1 , 2 compares the image data in front of a frame memory (FM) 
and 2 fields where 3 was read from the image data and FM2 of the present field, and reads the 
emphasis conversion parameter corresponding to this comparison result (gradation transition) 
from ROM1. The computing element which determines / outputs emphasis data (amendment 
image data), and 4 are liquid crystal controllers which output a liquid crystal driving signal to the 
gate driver 6 and the source driver 7 of a liquid crystal panel 5 based on the emphasis data from 
a computing element 3. 

[0021] Here, FM2 which is an image memory is the memory which can hold the image data of the 
at least 2 fields. Moreover, input image data is INTARESU signals, such as an RGB code and a 
YUV signal, and is explained as 8 bit data of R signal here. Furthermore, image display of a line 
doubler method is realized by controlling a gate driver 6 so that the liquid crystal controller 4 
writes the data for two lines in a liquid crystal panel 5 at 1 level period. 

[0022] It sets in the above-mentioned configuration again. And ROM1 The table which stored the 
emphasis conversion parameter corresponding to gradation transition of the input image data 
before and behind 2 fields is memorized. In order to reduce the memory space of ROM1 here 
although you may have an emphasis conversion parameter to all the gradation transition patterns 
of 256x256 when the number of display signal level, i.e., the number of indicative datas, is 256 
gradation which is 8 bits For example, it constitutes using the table which memorized only the 
emphasis conversion parameter (actual measurement) of 9x9 about nine representation gradation 
for every 32 gradation as shown in drawing 2 . 

[0023] A computing element 3 can determine the emphasis data (amendment image data) which 
output a corresponding emphasis conversion parameter to the liquid crystal controller 4 to all 
gradation transition by calculating a linearity complement etc. in read-out and this emphasis 
conversion parameter by referring to ROM1 according to gradation transition with the image data 
in front of 2 fields, and the image data of the present field. 

[0024] As mentioned above, in the liquid crystal display of this operation gestait, the image data 
in front of 2 fields is compared with the image data of the present field, and since acceleration 
actuation which determines emphasis data based on this comparison result is performed, as 
shown in drawing 3 and drawing 4 , milkiness and the alias which carried out melanism are not 
generated into a slanting profile part. Moreover, when performing line doubler processing to this 
emphasis data and displaying the data of two lines of each field at a time, as shown in drawing 5 , 
it becomes possible to display a profile slanting line without a jaggy (light-and-darkness level 
difference). 

[0025] In addition, in the 1 st operation gestait of above-mentioned this invention, although image 
display of a line doubler method is performed to the image data of each field, when not using a 
line doubler method, an one-frame image as shown in drawing 6 can be obtained. In this case, 
although processing of thinning out horizontal pixel data is needed since vertical image size is 
set to one half, to the liquid crystal panel of a small screen size, it is effective. 
[0026] Furthermore, the relation between the applied voltage of a liquid crystal panel 4 and 
permeability is explained with drawing 7 . Here, the case where the data of the black screen 
which continues as an input image change to the data (for example, 128) of halftone suddenly 
using the liquid crystal panel in NOMA reeve rack mode is explained. Usually, in the liquid crystal 
panel in NOMA reeve rack mode, high gradation can be displayed, so that applied voltage is high, 
namely, a screen approaches white, so that applied voltage is high. 
[0027] In drawing 7 , the bottom broken line did not perform acceleration actuation, but 



transition of the permeability at the time of usually driving is shown, it applied the 2 field (the 1 
field is about 1 6.6ms), and target permeability is reached. On the other hand, when acceleration 
actuation based on the comparison with the data in front of 1 field is performed, as the two-dot 
chain line in drawing 7 shows, it turns out that target permeability is attained in 1 field. 
[0028] Next, since it migrates to the 2 fields and data emphasis to halftone from black is 
performed after changing to a halftone screen when acceleration actuation based on the 
comparison with the data in front of 2 fields is performed, as the thick line in drawing 7 shows, 
after changing to halftone, permeability will go up by 2 field eye too much, and the instant and 
white screen which changed to halftone as a result will appear by it. 

[0029] Namely, although it becomes possible like this operation gestalt to prevent generating of a 
jaggy and to perform a smooth profile display, controlling generating of an after-image or tailing 
when acceleration actuation based on the comparison with the data in front of 2 fields and the 
present field data is performed Since rear-spring-supporter emphasis processing is performed to 
the 2 fields at the time of scene changeover as shown in drawing 8 , data are emphasized too 
much and there is a possibility that a phenomenon which blinks white like a flicker may arise. 
[0030] Although what prevents such a phenomenon is explained below with drawing 9 and 
drawing 10 as the 2nd operation gestalt of this invention, the same sign is given to the same part 
as the above-mentioned 1 st operation gestalt, and the explanation is omitted. Here, the block 
diagram and drawing 10 which show an important section outline configuration [ in / in drawing 
9 / the liquid crystal display of this operation gestalt ] are the block diagram showing the 
example of a configuration of the scene change detecting element in the liquid crystal display of 
this operation gestalt. 

[0031] In drawing 9 , it is the selector which switches selectively either of the input image data 
of the present field, and the emphasis data from a computing element 3 per field based on a 
scene change detector for 1 1 to detect the scene commutation point of an input image, and the 
scene change detection result (change-over control signal) according [ 12 ] to the scene change 
detector 1 1 , and is outputted to the liquid crystal controller 4. 

[0032] That is, in this operation gestalt, in order to prevent that the too strong tone of the 2 
field eye is carried out, and it blinks white from the scene commutation point, change-over 
control of the selector 1 2 is carried out so that input image data may be outputted from the 
scene commutation point detected in the scene change detector 1 1 as display-image data as it 
is to 2 field eye. 

[0033] The scene change detector 1 1 is equipped with the timing creation circuit 21 which 
generates the timing data which are equivalent to a predetermined screen location based on a 
Horizontal Synchronizing signal and a Vertical Synchronizing signal, and the flip-flops 22 and 23 
which latch the pixel data which are equivalent to a predetermined screen location according to 
this timing data in the above-mentioned configuration. Here, the data currently held at flip-flops 
22 and 23 have relation of the pixel data in the screen location where it corresponds before and 
behind 1 field mutually. 

[0034] moreover, the difference of the data currently held at flip-flops 22 and 23 — the 
difference which calculates a value — the count circuit 24 and this difference — it has the 
comparison circuit [ the threshold for a scene changeover judging / value ] 25, and the delay 
circuit 26 which is delayed by the 1 field and outputs this comparison result, i.e., a scene 
changeover judging result, to a selector 12. the difference of pixel data [ in / by this / the same 
screen location between 1 fields ] — when a value is larger than a predetermined threshold, the 
judgment result that the present field is the scene changeover field can be obtained, change- 
over control of the selector 12 can be carried out about the next field of this scene changeover 
field, input image data can be chosen, and it can output to the liquid crystal controller 4. 
[0035] In addition, it cannot be overemphasized that the configuration of the scene change 
detector 1 1 may adopt various circuitry, such as a thing based on change (difference) of not only 
an above-mentioned thing but the screen average luminance for example, between 1 fields. 
[0036] As mentioned above, since it is controlling to suspend acceleration actuation based on 
the comparison between 2 fields (OFF), and to usually switch to actuation according to a scene 
change detection result according to the liquid crystal display of this operation gestalt, it 



becomes possible to prevent a phenomenon which blinks white like a flicker by the too strong 
tone of data produced in the scene commutation point, and high definition image display can be 
realized. 
[0037] 

[Effect of the Invention] It controls alias generating of the slanting profile section, becomes 
possible [ performing a smooth profile display ], and can realize high-definition image display, 
controlling generating of an after-image or tailing, since it performs the comparison with the 
image data in front of 2 fields, and the image data of the present field, and changes input image 
data into emphasis data based on this comparison result, since the liquid crystal display of this 
invention is considered as the above configurations, and he is trying to supply it to a liquid 
crystal display panel. 

[0038] Moreover, since the scene change of an input image is detected, input image data and 
emphasis data are selectively switched based on this scene change detection result and he is 
trying to supply a liquid crystal display panel, the evil (image quality degradation by the too 
strong tone) of the acceleration actuation based on the comparison between 2 fields generated 
at the time of scene changeover is prevented, and it becomes that it is possible to realize high- 
definition image display. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration in the 1st operation gestalt 
of the liquid crystal display of this invention. 

[Drawing 2] It is approximate account drawing showing an example of the content of a table of 
ROM1 in the 1st operation gestalt of the liquid crystal display of this invention. 
[Drawing 3] It is approximate account drawing showing image data in case the present field in the 
1st operation gestalt of the liquid crystal display of this invention is the odd number field. 
[Drawing 4] It is approximate account drawing showing image data in case the present field in the 
1st operation gestalt of the liquid crystal display of this invention is the even number field. 
[Drawing 5] It is approximate account drawing showing the one-frame image in the 1st operation 
gestalt of the liquid crystal display of this invention. 

[Drawing 6] It is approximate account drawing showing the one-frame image when not using a 
line doubler method in the 1 st operation gestalt of the liquid crystal display of this invention. 
[Drawing 7] It is approximate account drawing showing the relation between the applied voltage 
in the 1 st operation gestalt of the liquid crystal display of this invention, and permeability. 
[Drawing 8] It is the conceptual explanation ****** block diagram showing the display screen by 
the acceleration actuation at the time of the scene changeover in the 1st operation gestalt of 
the liquid crystal display of this invention. 

[Drawing 9] It is the block diagram showing the important section outline configuration in the 2nd 
operation gestalt of the liquid crystal display of this invention. 



[Drawing 10] It is the block diagram showing the example of a configuration of the scene change 
detecting element in the 2nd operation gestalt of the liquid crystal display of this invention. 
[Drawing 1 1] It is the partial mimetic diagram of the INTARESU input image containing a slanting 
profile. 

[Drawing 12] It is approximate account drawing showing the structure displayed using a line 
doubler method to a subject-copy image input. 

[Drawing 13] It is approximate account drawing showing image data in case the present field in 
the conventional liquid crystal display is the odd number field. 

[Drawing 14] It is approximate account drawing showing image data in case the present field in 
the conventional liquid crystal display is the even number field. 

[Drawing 15] It is approximate account drawing showing the one-frame image in the conventional 
liquid crystal display. 
[Description of Notations] 

1 ROM 

2 Frame Memory 

3 Computing Element 

4 Liquid Crystal Controller 

5 Liquid Crystal Panel 

6 Gate Driver 

7 Source Driver 

1 1 Scene Change Detector 

12 Selector 

21 Timing Creation Circuit 

22 Flip-flop 

23 Flip-flop 

24 Difference — Count Circuit 

25 Comparison Circuit 

26 Delay Circuit 
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[Drawing 10] 
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[0008] 

[^W^ti^fc'tl.flgS] t^^T, MHa^H 

mmmizMi^ i p%mm*mfr-f£, imm 
m<7)tm ^m^m^^co 2 7 a y izm &ts z. 1 1 

[0 00 9] L£> L*^'^>, ±iiE Lfc 1 7 * Hffl© 

<unMi6 (§rw&) ^> ^mAyf-f^mm. 

[0010] ^oraig* M 1 1 ^Ml 1 5 h i: iKPSi 

fciiBst*. hi lmmtzmmtmwmEt 
mmmmt%T-9xhh {m%#mm. wm 

IWRfigS) . SI 2lirafcA*te«l/C94 

TfcOs Ml lfc*Jft5«a7'f-;i'H, «7^-;P 
K«**«r-^*2 5'f^fol5SS**ikt, 1 
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tOO 1 1] iKfc, »*»JE83MEt*Hrr4fc*lci 

m 1 3 (4^7 ^ -)V Y-$mc7 4 -iv vat* <m&T 
-f*mwmmK'& o . «*7 <r -a- imi^^ 

mm&mtx .urn?* ~iv k or? < ->v k ) <o 
[0012] s hi 4 \my 4 -fr Ytfmy 4 

3S7 4 -AK ( 1 7 -f— AKmi) fc*ft&«7 4 — ;P 
K 0E7 ) cO^S^fcJEtT, £&7 -f —A 

[ooi3j ±a<o J: o t&mMmzfi&mm?- 

flZttLX . 5-f ^7*9^3*1?*^, -$»7 -r -A- 
F. «7r —A K^jgfftfc 2 7 A y^min Lft* 
^ HI 5fc**\fc3t=, IW»lft*^teftat^JiHt 
Ud&fl^Si&U (BJHI&H> j&WSft 

r o o 1 4 ] *mnz* ±MSMmtzm*x%ztvfci>{o 

X'h 0 , -f y 1/^ WflWS-iHcfl LT27-f -/t, Fffl 

■rat 

tOO 1 5] 

m^m^^)vtm^xm\^^^hm.^mm.w\z 

H we . ^ < ^ 2 7 ■< - A Kir?* £ 

t £B&*-t y t , friEfflfi 1 ^* y fcKff ztvrz 2 7 < 
-^KM^fflffcT-^ tmy 4 ~)v y?Mm-T~7 1 eo 

assist fcffi*.. Hinffisi^stj; oaa^fifc-si 

id t 

too 1 6] *fiig*jg2^^ti. Hirie^lB-r-^fc 
*f ix 7 -f >^7 "wi t-i-r&v \ mty 4 ~>v k . «s 
i7 7 Koms & 2 7 A >i*^mxkt s c t t\ 1 
yis-J*W&&$i7Frti>Zk&mkbi-h. 

[0017] »i*3a3^f&B^i. $ fcfc. luffiATl 



wkjLxmmbg^t**)\^&tthm&zmb*ffi 

[0018] 

imwmmwmi kit. wmii». 
lli^jishiita*!^^. 

•y^rjk H2 {i»I^E^?S a B B ^^®^fe it 5 R O 

m ffiT—yrn -n^^tm^mm . m 3 ti*^M©M 

WffiA«jSiSMC«»t43S7 -f -A K*H5»7 -f K 
« t # OlHS-f-* ^^tHWIftBJIl, H4 ii^HJt^ 

.^)?sf B a^E^fctti,ii7 < -fuvmmy 4 -n, 

[0019] mst&msmmg&sMfflt&tft 
iyis-j*w&*mwmm. men^mmmm^ 

<r> 1 7 u-^H«**tiw&iaBj0, min^mmm 

mmmm. mste*mmmm&&mmz&iiz> 

mx&&« 

1 0 0 2 0 ] m 1 1 . 1 a A^HiiT-^ em 
m&zm t t&mm'ux-? ^tss ix^&ro 

M„ 2^7V—^=Ey (FM) , 3l*R7-f-;H 4 «) 
ffi^r-^ i:FM2^SKajStLfc27-f - AKIu^ffi 

if-n^L. tmm% (mm) iznmt 

(ffiEiiftr--?) -^s^/aj^jtsisimcfs, 4ts 
■ms^3 tpt><wmr-9 m^x . m^^jvs <d 

£&t>-tmg 1 B 3 y h a-yT$> 1 1 
[002 1 ]^ iT, fflftptt y Xb&FM2\t. >Jrt£ 
< b t 2 7 4 -A K^Mffir-* S-fiMS'aftg-t;* ^ U T' 
ft*. 4fc. ATllimr-^Ii, RGBWYUVjl 

#*if«>f yf-ux^x-b*) . zzxnnm^s 

7 4 * J 1 *T»fl9t 2 7 -f >^<7)t- ^ ar^H B a^ 5 
CS^atri 5ty-K F-7-f A6£§WN-£-fcT\ 
7-^ y^7-5^^J®#a^s:^lLTv^ . 
[ 0 0 2 2 ] x LT± fc. ±iaffifl£K:ti^T. ROM 1 
tt. 2 7^ -A K1tft^>A*WI : ?-^<0lW»C*f 

Lfcartnaa^^ ^ Lfcr-7'^^isit$ 

h J >y h£0 2 5 6 2 5 6X2 5 60^:T 

TV^Tt^V-***, ^CTIiROM lcD^^y^lSrlSM 
•ti fcftt , WitfH 2 lent X -3^.32 pgp®(?5 9 
•o<7){tm®miz^X<V9 x 9^I1H»^p<-.7 

ft. 

[0023] jglS£-» 3 i±. 27^ —A- KfT^afIr-7 
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om i ztx\ muthmm^^*-? 
mm i . z mmmrs?* - * ta^a^o^sc 
£*t - 1 t . t«x emmm^zM lx®.^ > v u 

-y4lz&lTth*m¥-9 (1iIEHff;-r-7) 

[0024] $±<?)x o fz. *mm&m$&mm 

lzt6 \± . 2 7 * b* |y (Ojgffir - 7 t £ 7 A ~-iV 

wmr-9 *m£tmm%®m%~>x\^h<?yz\ m 
3 jwm4 iz?r^i $ (.= . isaw t en iat« 

X=/A >?-f3!mt:ff%"3 X , #7 -f I'^T- 7 
[0025] ±I2$S&#?)» 1 

at, #7 *-/n< t**LT?-f yyfvH 

^comim^m^x^h-jbK jjyyyjttzm 

v*3rvtf§£, [16 t^-J; a & 1 7t"-AH«S:1tS^ 
fc § . i i&Sfeit . MfrfiKOBIfelM X* 1 / 
2 *¥#l«n«9®^-r-*£ia3l < «a*G£l 

[0026] S fcfc. JBEftv^W4 WBWEEtaji* 

7-T U -7 7 v 7^- b'Oj&Sti^/H&Jfl^, A7JH 
Mi: LT jlStt I. HHB^r- 7 #l^+IStt*>T*- 7 
<Wi.tfl28) l^&ftt5«^ov^iiHBtS. 51 
ft. 7--?>J -7*5 y 7*- HWiSa^^fcrti^r 

[0027] ^7 tawc, -#T^«#MiEia£ 

LT& 0 > ( 1 7-r-;H*ttttl 6. (5 in 

1 7 a -Jl- m<7)T~? t i50Jt!S!K:S^< JOSHES^?? 
*->fc*&tt, B9 7 * 2 jfi«WC*r J: 17 4- 

7i- f rtTSS^a^sraia i t c t . 

[ 0 0 2 8 ] &t , 2 7 -f -7U h* liTWr-^ k 4>J:fc»K 
^<Mm£ff 4*WfflHfcSEfl;L 
T^£> 2 7 4 -/> Ktfcfc-j-C , E^^i^r- 

^iflK^bLT*^ 2 7 ^ -7V H iT'^iSiS^J^ 

[0029] 1-**^, *mmW)2L 27^- 
7U K Mt-'- ^ fc S 7 -f ~)V H t- ^ fc <0 JttS law < JP 



T-^*W$*UarT. 7'J'v^'){:b< 
[0030] £*>J: 3 4ffl**liS±1-S t^S-, 

2 liiit tx n 9 mm 10 tth mrm 

1 44*, ±C» 1 Wit BHK^KWtRHWtft 

m i o a*iiwggjs^i85i^spiiat fctti. ^- ^f- x 

[0.03 l] H9tciHvt. i niA*HffiWy-yS 
JfcS^«aj-rfifcft« i^- >-f-x y ^as@», 1 2 ti 

-5 4 fcW2rt-4 -fe y 9 9 x-fo h . 

[0032] ■t***, **H0B«t*i^rt4. v-y 

Sftfe >— >«^^ 2 7 -f K @ t« LTli, A 

[0033] jjanjRfcft^T. ^-y^xy^tts® 
■t* ^-f s yymmn 2 1 1 . ^07 >r 5 y^f-7 

WE tTBf^BiBffigKfflS-t SfflSr- 
-T47U yT7n>/7°2 2, 2 3 ttflliXV^. -Id 
T\ 7 1J -y 7"7 D v? 2 2 . 2 3 (CRM! S*tT ^ft T~ 
7iiS^ic 1 7 -r-^KMSfcW^JS-tSiliffiffiSttitt 

mw~9<mmz^x^h . 

[0 0 34] 7Uv7'7n'y7 a 2 2. 2 3C§ft 

^il-C^S T-^«IHHi*tt»-rS^fhS[llK2 4 

h . d^^es-s^- y^ftefflfifik iit^rsifcgc 

0£#2 5i:, -^it^m^-^-fey-ylE^j^m 
& l 7 ■< LT-fe 1^7 7 1 

®®26kZffitX^&. dftfci^T, 17^~7UH 

ML J: "3 t>**l^fc. ^7 ^ -}VWis-ym& 

a -)v Yx*h h t effl&mznx , fly- y«7 ^ 

-7U F«at»7 ^ -71/ Ktzo^T ii-t U 7 7 1 2 ^{QHt 

fiffl l . mw. txm^ y h 0-54 

[0035] H. 5^-yf-xyytttUei»i lotttt 

[0036] &±<V£ 0 (C, 



mt it 2 7 , _ A |;SrwjS ^* ' * 

10038] 4fc , WBe ^^ 
ROM I ^S^T^ immmBi> »* 
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[■15 j ftJfe^WWRaSBtt,^ 1 7b-AMi 

[ff-^I^J 
1 ROM 

3 ilggg 
6 y-hK5-fA 

21 f4SL>trmg&m 

2 2 7U v77D77 
2 3 7';,77D,7" 
2 4 S^ffgd]^ 
2 5 ifcKmjg 
2 6 3iS|gs 



Hi 
So 



[Si i i 



1(6) 0 0 3- 



2 0 



[HIT] 




92] 



ftf J 
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32 
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96 


12S 


160 


192 


224 


256 
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61 


118 


16B 


194 


214 


230 




255 


32 
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32 


120 


159 


183 


206 


22B 


240 


256 




0 


12 


64 


no 


150 


18S 


209 


234 


255 


96 


0 


0 


48 


96 


140 
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204 


232 


255 


128 


0 


0 


43 




138 


167 


201 


232 


256 


160 


0 




35 


63 


117 


160 


196 


229 


255 


192 


0 


0 


2 


56 


105 




192 


227 


256 


224 
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0 


0 


5D 


85 


133 


186 


224 


2!S5 


255 
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7S 


136 


181 


216 


256 
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[07] 
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[M9] 



h'5H 1 2 



^ FM 



► 



4- 



mm® 



r 
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risii. 3] 





(51) Int. Cl. 1 mm FI (##) 

G0 9G 3/20 62 2 GO 9 G 3/20 6 2 2N 

6 3 1 6 3 1 B 

6 4 1 6 4 1 R 

650 650E 

660 660V 



(72) mm. m 



(72) w*m s# 

^[^Ji?±|5ST|TP«Ifg|f[2^inr22#22^ Is 



l&l) )03-20S140 (P2 0 03-20S140A) 



F*-A(##) 2H093 ND10 ND12 ND15 ND32 ND34 
ND5S 

5C006 AAOl AA16 AB03 AC29 AF03 
AF04 AF11 AF42 AF44 AF45 
AF46 AF51 AF53 AFS4 BB11 
BC03 BC12 BC22 BF02 BFOtv 
BF07 BF08 BF14 BF24 BF28 
FA14 FA18 FA29 FA44 FA56 

5COS0 AAIO BB05 DD02 DD07 DD22 
EE19 EE29 FF09 GG08 GG15 
GG17 JJOl JJ02 JJ03 JJ04 
JJ05 KK43 



